A group of youngsters (4-18 years old) in northeast Brazil
Several studies have identified the main causes of anaemia iron deficiency as inadequate iron ingestion and abnormal loss of blood as a consequence of parasitic infection (Sigulem et al. 1978 , Salzano et al. 1985 , Szarfarc 1985 , Robertson et al. 1992 , Turconi & Turconi 1992 .
In Brazil, anaemia has been studied for the last three decades, however, many of these studies were carried out on selected samples of particular groups (demand of the health services, school children, etc.), making it impossible to establish an epidemiological profile of anaemia that would be relevant to the whole country. Nevertheless those studies have suggested that anaemia, chiefly those caused by the iron deficiency, are frequent in children (Salzano et al. 1980 , Szarfarc 1985 , Monteiro & Szarfarc 1987 , Romani et al. 1991 , Torres et al. 1994 ) and pregnant women (Salzano et al. 1980 , Arruda et al. 1991 .
On the other hand, in the same populations of poverty people, the prevalence of intestinal helminths is very high. Recent estimates (cited by Chan 1997) are of 3,452 billion of people that harbours Ascaris lumbricoides (1,273 million), hookworm (1,277 million) and Trichuris trichiura (902 million). Intestinal helminth infection only in rare situations causes serious disease, as intestinal obstruction in ascariasis or trichuriasis dysentery. The main symptoms are nonspecific like reduced growth, physical fitness and cognitive abilities, which are similar to those of moderate anaemia, the responsibilization of intestinal helminths as the cause of anaemia by practioners is very frequent (Unicef 1994a).
In the present study, the prevalences of anaemia and intestinal helminthiasis have been determined in a high risk population and the possibility of existing correlation between them was established.
MATERIALS AND METHODS
This study was carried out in the locality of Matriz da Luz, a district of São Lourenço da Mata, Recife, State of Pernambuco, Brazil. Part of the area was formerly covered by the characteristic vegetation of a tropical forest, that has been destroyed and substituted by the monoculture of sugar-cane plantations (Barbosa & Silva 1992) .
More than 50% of São Lourenço da Mata population, 10,743 inhabitants, is between 5 and 19 years of age (FIBGE 1991) . Matriz da Luz is an agricultural area, presenting urban-rural characteristics. The climate is hot and humid and the average annual temperature is 28 o C. Our sample consisted of 299 children: 153 (51.2%) male and 146 (48.8%) female. The commitment of the municipal school-teachers and their contact with the families encouraged involvement in the project. After the agreement of their parents, children were registered and invited to go to the local health unit. They were examined by physicians and two samples of faeces and one of blood were collected. Stool examinations were made according to Lutz' method, described in Rey (1991) , with a modification that consisted of making a smear of 50 ml of sediment for microscope examination. Eggs and larvae of each parasite were counted and the total number of eggs or larvae/gram of faeces was calculated. A child was considered positive if at least one egg or larva was found in one of the exams. The haematological study was done by using a haematological analyzer (CELL-DYN 3000CS).
A child was considered anaemic when the haemoglobin level was lower than the WHO criterion, (children aged less than 6 whose haemoglobin level is lower than 11g/dl; children aged between 6-14 whose haemoglobin level is lower than 12g/dl and males aged more than 14 whose haemoglobin level is lower than 13g/dl); this was considered the single criterion. We also considered in our definition of anaemia the associated criterion of microcytosis identified when corpuscular medium volume (CMV) was lower than 80fl (Rapaport 1990 , Desai & Choudrhy 1993 . Both criteria were used in order to obtain a better approximation of the number of anaemics who presented iron deficiency, since a level of haemoglobin between 9-12g/dl and a concomitant microcytosis indicate an iron deficiency, mild thalassaemia or chronic infection (Rapaport 1990 , Desai & Choudrhy 1993 . Correlations were analyzed between the prevalence of anaemia and sex and age as well as parasite prevalence and intensity. Statistical analysis were carried out using the EPIINFO 5.01 version (Dean et al. 1990 ). Prevalence ratios and Chisquare tests were also employed, using 0.05 as the critic level of significance.
RESULTS
When the single criterion was used, the recorded prevalence of anaemia was 43.1%, 52.1% in males and 34.6% in females ( Table I) .
The frequency distribution of haemoglobin levels by sex and age showed for males aged 4-5 years mean values higher than the adopted critical value. The same was observed in females aged 14 or more (Table III) .
Analyses of the association between prevalence of anaemia and age also showed statistical significance (c 2 = 38.28, p<0.01). Statistical significance was also observed when anaemia was associated with both age and sex (c 2 = 24.83, p<0.01) for males and (c 2 = 14.33, p<0.01) for females. Asso- ciation between prevalence of anaemia and sex stratified by age, showed statistical significance only for the group aged 14 or more (c 2 M-H summarized = 6.90, p<0.01) (Table III) . Using the associated criterion, the prevalence of anaemia was 15.8% for males and 16.3% for females. In addition no associations presenting statistical significance were recorded with prevalence of anaemia and age (c 2 = 4.92, p>0.05) and anaemia and sex (PR =1.04; CI=0.62-1.74; c 2 M-H = 0.02, p>0.05) ( Table I) .
The overall prevalence of parasitism was 93%. In males the frequency was 91.1%, slightly lower than that registered for females (94.8%). No statistically significant association was found between the prevalence of different parasites and sex (PR=0.96; CI=0.90-1.02; c 2 M-H = 1.54, p>0.05).
In the analyses of the distribution of the different parasites according to age, no associations were detected.
The utilization of both criteria to classify anaemia, did not identify any association of statistical significance when the values of eggs per gram (epg) of each parasite was related to anaemia (Table  II) , even with Ancylostomidae ( Fig. 1) and T. trichiura (Fig. 2) .
DISCUSSION
The prevalence of 43.1% of anaemia detected in Matriz da Luz, based on the single criterion constitutes a serious public health problem according to the International Nutritional Anaemia Consultative Group which recommends the adoption of collective measures of intervention in those populations that present similar rates (Vital 1993) .
In the frequency distribution of haemoglobin patterns by sex and age (Table III) it was observed an increase of the intervals between the median values and the pattern measures where occurs the change of criteria, according to the age group. We detected high prevalences in the 6-7 year age group (75.9% for males and 65.5% for females) ( Table  I) . A higher prevalence of anaemia in males of 14 years or older may also occur as a consequence of the change of criterion (Table III) .
High prevalences have also been registered in children under 6 years old treated in Recife outpatient health services (Salzano et al. 1985 , Monteiro & Szarfarc 1987 . Romani et al. (1991) detected a progressive reduction of anaemia with age. They also observed that the mean haemoglobin values are influenced by age. Reviews on feeding and nutrition in Brazil stress the fact that very few papers present data on anaemia lower than 10%. The great majority of them shows prevalences around 20% and some higher than 40% (Batista Filho & Barbosa 1985) .
Similar data have also been described for other developing countries. In a county of Panama 22.3% of children aged 6 to 12 had levels of haemoglobin lower than the normal, independent of sex and age (Robertson et al. 1992) . In Havana 38.8% of children (both sexes) under 2 years had haemoglobin below 11g/dl (Vidal et al. 1985) . In Tanzania a high prevalence of anaemia was reported in rural populations over 15 years old and it was suggested that this might become a public health problem having an impact on the economy of that country (Kitange et al. 1993 ).
We did not detect any statistically significant association between parasite intensity, as measured by epg, and anaemia (Table II) even when we analyzed associations for those parasites commonly related to anaemia such as Ancylostomidae (Fig.  1) and T. trichiura (Fig. 2 ) despite high levels of prevalence for these worms in the sample studied. It's known, however, that egg counts are highly variable and may not be a good tool for the assesment of worm burden (Anderson & Schad 1985) .
A significant relationship between anaemia and T. trichiura was detected in Panama, in a group that presented more than 5,000 eggs/gram/faeces and among those that were at the same time infected by Ancylostomidae and T. trichiura (Robertson et al. 1992) . The loss of blood resulting from infections of 1,000 adult T. trichiura parasitism is about 5ml/day, which is a very heavy pathogenic parasite burden (Roche & Layrisse 1966 , Bundy & Cooper 1989 .
In another study, carried out in Papua Guinea, in spite of the detection of a negative correlation between hookworm infection and plasma ferritin no correlation was seen between parasite burden and levels of hemoglobin (Pritchard et al. 1991) . Some authors suggest that the absence of correlation between parasite burden and hemoglobin level or haematocrit might be explained by the low intensity of infection and they conclude that this correlation may occur only when the number of eggs is higher than 5,000/gram/ faeces. The appearance and persistence of anaemia, probably occurs only when the loss of blood is induced by a great number of worms (Crompton et al. 1993) .
In this study only four children had more than 5,000 Ancylostomidae eggs/gram/faeces and eight children had more than 5,000 T. trichiura eggs/ gram/faeces.
Our results may probably be related to the low burden of parasites in the sample. They also show that the treatment of intestinal helminths and of anaemia must be followed by haematological examinations, so that any other inducing cause of anaemia can be evaluated and properly treated. 
